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(54) Title: METHOD FOR MEASURING SPECTROSCOPIC PROPERTIES OF BULK PRODUCTS AND DEVICE FOR 
CARRYING OUT SAID METHOD 

(54) Ha3BaHHe H3o6peTeHHn: CHOCOB HSMEPEHHil CHERTPOCKOnHHECKHX CBOMCTB CbinyHHX nPOflVK- 
TOB H yCTPOHCTBO JJJUl EFO OCyiHECTBJlEHUa 

(57) Abstract: The invention relates to analytical 
instrument engineering, in particular to spectroscopy. The 
inventive method for measuring spectroscopic properties 
of bulk products consists in portionwisely supplying a 
sample in a measurement area. In order to fully fill said 
measurement area, several portions (at least two) are 
loaded and alternately placed substentially in different 
fields of the horizontal section of the measurement area in 
such a way that the uniformed distribution and the 
permanent density of the product in the area of 
measurement are provided. Afterwards, the spectroscopic 
properties of the sample are recorded in a standstill and the 
sample is removed from the area of measurement. The 
inventive device for measuring spectroscopic properties of 
bulk products comprises a feeding hopper, an input 
(receiving) opening, a batch loading unit which is provided 
with means for successively and uniformly distributing the 
product alternately in the different fields of the honzontal 
section of the area of measurement, a measuring unit, a 
unit for closing the area of measurement, an output 
(unloading) opening and a discharge hopper. Said 
invention makes it possible to ensure the high uniformity 
and permanent density of the product in the area of 
measurement during the measurement of the spectroscopic 
characteristics of the bulk products. 
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B omHomeHuu deyxdyKeeuuhix Kodoe, Kodoe H3biKoe u dpyzux 

COKpaUiBHUU CM. ((fJOHCHeHtUl K KOdOM U COKpaUfeHUHM», 

ny6jiUKyeMbie e Hanane Koofcdozo OHepednozo ebinycKa Bjoa- 
jiemeuH PCT. 



(57) Pe4)epaT: SaasjieHHoe HSoSpereHHe othochtcji k aHanHTHHecKOMy npHOopocxpoeHnio, b nacTHOCTH, k cneicrpocKonHH. Cnoco6 
H3MepeHH5i cneKTpocKonHHecKMx CBOHCTB cbinyHHX npo;iyKTOB, 3aKjiK)HaeTC5i B TOM, HTO npo6y ;iocTaB;iHK)T b 30Hy H3MepeHH5i 
nopUH^MH, npHHCM AJifl nojiHoro sanojiHCHH^i 3ohi>i HSMepeHiui 3arpy>KaiOT HecKOJibKO nopUHfi (He Menee iieyx), sacbinaa nopuMM 
nonepeMCHHO npeHMymecTBeHHO e pasHbie o6nacTH ropHsoHxajitHoro ceneHHA 30Hbi HSMepeHiui, o6ecneHMBa$i paBHOMCpHyio yKJiajjKy 
H nocTOflHHyio njioTHOCTb npoi^yKTa b sohc HSMepeHHfl, aaxeM npoH3BO>[iflT perHcrpauHio cneiapocKonHHecKHx ceoiiCTB npo6bi b 
Heno;iBM^HOM coctohhhh m ^ocne;^yIOI^yIO BbirpysKy npo6bi h3 soHbi HSMepcHHM. Yctpomctbo jxn^ H3MepeHH» cneicrpocKonHMecKHx 
CBOitcTB cbinyHHX npoiiyKTOB BKHiOHaer sarpysoMHMH 6yHKep, exo^iHoe (npneMHoe) oxBepcxMe, 6jiok nopuMOHHOM sarpysKH co 
cpejicxBaMH nocjie;iOBaxeJibHofi paBHOMepnoH sarpysKH npoAyKxa noonepeOTO b pasHbie o6jiacxH ropHSOHxajibHoro coHexaHiM 30Hbi 
H3MepeHH«, 30Hy H3MepeHH5i, 6jiok H3MepeHHH, 6;ioK 3anHpaHH5i 30Hbi H3MepeHHH, BbixoAHoe (Bbirpy30HHoe) oxBepcxHe h 6yHKep 
Bbirpy3KM. TexHHHecKHfl pesyjibxax saKJiioHaexca b tom, hto npH H3MepeHMH cneKxpocKonHHccKHx xapaKxepHCXHK CbinyHMx npo;iyKxoB 
o6ecneHHBaexcji BbicoKax cxencHb o^iHOpoj^HOCXH h nocxoaHHaa njioxHocxb npo;iyKxa b 30He H3MepeHii>i. 
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CnOCOE MSMEPEHMfl CnEKTPOCKOHMHECKMX CBOMCTB CbinYHMX 
nPOflVKTOB M yCTPOMCTBO flnjl ErO OCyiLlECTBJlEHMfl 

3a5iBJiJieMoe M3o6peTeHMe othocmtc51 k aHannTMHecKOMy 
5 npuSopocTpoGHMK), B HacTHOCTM, K cneKTpocKonuM, cneKTpocKonnHecKMM 
MeTOAaM M ycTpoMCTBaM ja^nn M3MepeHM5i cneKrpocKonnHecKMX xapaKrepMCTMK 
cbinyHnx npoAVKTOB, ocHOBaHHbiM Ha o6HOBJieHiii/i nopi4Mi/i M3MepneMoro 
npoAVKra b aoHe M3MepeHui5i, m MO>KeT 6biTb iicnojib30BaHO fl,r\9\ npoBeAeHi/ifi 
KanecTBeHHoro m Koni/iHecTBeHHoro aHajiM3a, HanpuiMep, A-n^ onpeAejieHii5^ 
10 xapaicrepMCTMK LteribHoro sepHa. 

MeroAbi MH(|3paKpacHOM cneicrpocKoni/ii/i mnpoKO Mcnojib3yK)TC^ b 
pa3JiMHHbix ojpacjiflx npoMbnujieHHOCTM M cenbCKoro xos^MCTBa, ohm 
no3BOJi5iioT ocymecTBnyiTb 6biCTpbiM KOHTponb xapaKTepMCTMK npoAyKTa na 
pa3nMHHbix CTaAMfix npoi43BOACTBa, npM TpancnopTupoBKe m xpaneHMH. 
15 HanpMMep, npi/iHfiTO npoBOAi^Tb cneicrpocKoniiMecKM^ ananm sepna c uejibio 
onpeAeneHM^ jamx xapaKrepiicTMK KaK BJia>KHOCTb, coAep>KaHi/ie 6enKa m r.n. 
HenocpeACTBeHHO nocne cSopa ypo>Kafl, npw 3aKnaAKe b xpaHMJinLMe, nocne 
TpancnopTMpoBKM mum nepeA Mcnojib30BaHMeM b KanecTBe noceBHoro 
MarepMana mjim cbipb^i. 

20 OcHOBHbiMM Tpe6oBaHM5iMM K pe3yjnbTaTaM cneicrpocKonMHecKoro 

aHaJ1M3a flBJlS^IOTCn erO AOCTOBepHOCTb M BOCnpOM3BOAI^MOCTb. 0C06eHH0CTbK) 

aHajiM3a cbinyHMX npoAyKTOB frBJiflexcfl to, mto M3Mep«eMbii!i o6pa3ei4 yiBJiflercfl 
onTMMecKM HeoAHopoAHbiM no OBoeM npMpoAe, nosroMy npM aHajiM3e npoBOA^T 
HecKOJibKo M3MepeHMM pasHbix yMaoTKOB MJiM pa3Hbix npo6 OAHoro m Toro >Ke 
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o5pa3i4a, a sareM npoBOfl^T ycpeflHeHne nojnyneHHbix AaHHbix, Hpn 3tom fljifl 
nojiyneHMfl flocToeepHbix m BOcnpoMSBOAWMbix pesyjibTajoB cneicrpanbHoro 
aHannsa cyiiiecTBeHHo, MTo6bi nnoTHocTb sanonHeHi/iH aoHbi nsMepeHi/if? 
CbinyMMM npoAyKTOM 6bma nocTOHHHOM m BocnpoM3BOAMMo£i or npo6bi k npo6e. 

5 MsBecTeH cnoco6 MswiepeHMfl cneKTpocKonwHecKMX cbomctb cbinyMMX 

npoflyKTOB [1, 2], BicnioHaiomMM b ce6fl pyHHoe HanojiHeHne onTMHecKoCi KioBerbi 
cbinyHUM npoAyKTOM, ycraHOBKy KioBerbi b soHy uiSMepeHun, MSMepeHne 
cneKTpocKonMHecKMX cbomctb npoAyKra b HecKOJibKMX TOHKax HanojiHeHHOM 

KK)BeTbl, npM KOTOpOM KIOBeTa HenOABI4>KHa bo BpeMfl M3MepeHI4f1 1/1 

10 nepeMeuLiaeTC^ Me>KAy EiSMepeHM^MH npi/i noMOLi)M cneuManbHoro 
CKaHMpyioinero ycTpoiiCTBa. CKaHnpoBaHne Mo>KeT ocyLL4ecTBn5iTbC5R nyxeM 
jiMHeMHoro nepeMeLi4eHM5i [1] jim6o nyreivi BpaLi4eHi45^ [2] onTi/iHecKoi4 KtOBerbi. 

OCHOBHbIM HeAOCTaTKOM AaHHOFO CnOC06a 9\Bn9\eTC9\ Heo6xOAMMOCTb 

pyHHoro HanojiHeHMfl KioseTbi, hto cyLqecTBeHHO CHM>KaeT BOcnponsBOAMMOcTb 
15 HanojiHeHMJi \n CKopocTb aHannaa, a raioKe yBejiMHMBaej ero CTOMMOCTb. 3to 
CTaHOBMTC5^ oco6eHHO cyLL|ecTBeHHbiM, KorAa Heo6xoAMMO npoBOA^Tb 6bicTpbiii 
aHajiMS 6ojibujoro oQ'het^Aa npoAyKxa, Hanpi/iMep, np\n sarpysKe sepHa Ha 
aneBarope bo BpeM^ c6opa ypo>Ka^. KpoMe Toro, pesyjibraTbi aHani^aa CMJibHO 
saBMCflT OT Toro, HacKOJibKO aKKypaTHO Sbina sanoriHeHa KKDseja (x.e. or 
20 KBajiMc})i/iKai4MM oneparopa). 

l/lsBecTHO ycrpoi^oTBO a^^ MSMepeHi^^ cneicrpocKonMMecKMX cbomctb 
cbinyHMX npoAyKTOB [1], cocTOflLqee us onTMHecKOM KioBerbi, ycrpoMCTBa 
nepeMeLL(eHi45i onrmecKoih KK)BeTbi (cKaHepa) i4 ycTpoucTBa i43MepeHM5^. 
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OflHaKO M3BecTHoe ycTpoMCTBo f\n9\ M3MepeHMfi cnercrpocKOHMMecKnx 
CBOMCTB cbinyHMX npoAyKTOB He MMeeT aBTOMaTi/inecKOM aarpysKM m BbirpysKH 
i/i3MepfieMoii npo6bi. McnojibsyeTC^ Ha6op kkdbbt co crporo aa^aHMbiMM 
AJiMwaMM onTMHecKoro nyrn, KOTopbie He mvieiOT bo3mo>khoctm 
5 nepecTpaMBaTbcn. 

l/l3BecTeH cnoco6 m ycTpoMCXBO f\n9i M3MepeHMfl cneKTpocKoni/iHecKMX 
CBOMCTB CbinyHMX npoflyKTOB [3]. flaHHbiM cnocoS BKnKDMaer b ce69\ flocraBKy 
npoAyKxa b 30Hy M3MepeHMyi 3a cneT fleiiCTBM^ CMJibi T5i>KecTM, ocraHOBKy 
ABM>KeHM5i npoAyKTa b 30He M3MepeHi/]H npui noMouiM sanuipaioLLteM 3acnoHKi/i, 
10 pacnojio>KeHHOM HM>Ke soHbi M3MepeHi/i5i, ynjioTHeHne cbinynero npoAyKra b 
30He ii3MepeHM5^ nyren/i BMGpauViM, M3MepeHftie cneKrpocKonnHecKMX 
xapaKTepi/iCTMK ynnoTHenHoro npoAyKxa b cocto^ihi/im noK05i, BbirpysKy 
M3MepeHHOM npo6bi nyreM OTKpbiTii5^ 3acriOHKM. 

VcTpoMCTBO nn9\ peanmai\]A]A MSBecTHoro cnoco6a i43MepeHM5^ 
15 cneKTpocKonnHecKMX cbomctb cbinynux npoAyicroB coctomt i43 Kanana 
(jpySonpoBOAa), no KoropoMy ABM>KeTCfl cbinyHUM npoAyKT; 30Hbi M3MepeHMfl, b 
KOTopoM noTOK npoAyKTa UMeer cocTaBn5iiOLi4yio BAonb nanpaBJieHMfi CMJibi 
T5R>KecTM; MSMepnTejibHoro onTMHecKoro OKHa; onTMnecKoro 6noKa 
cneKTpocKoni/iMecKMX M3MepeHMM; icnanana (sacjioHKn), pacnojio>KeHHOM HM>Ke 
20 onTMHecKoro OKha m sanMpajOLqero aony M3MepeHMfi p,n9\ ocTanoBKM ABM>KeHM5i 
npoAyKxa b 30He M3MepeHi4^; 0TBeTBiiTeji5i AonojiHUTejibHoro Kana/ia 
(Sai^naca), pacnojio>KeHHoro BbiLue 30Hbi M3MepeHM5^ m o6ecneHMBaK:>Li4ero 
3aAaHHbm ypoBenb npoAyicra b saneproii 30He i43MepeHMf] w HenpepbiBHoe 
ABM>KeHMe npoAyicra no ocHOBHOWiy Kahany; a raioKe npwBOAa, cosAafouLiero 
25 BM6paLiMM 30Hbi M3MepeHMfl c qejibK) ynnoTHeHMfl npoAyicra. 
SAMEHflromHH JIHCT (IIPABHJIO 26) 
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flaHHbif! cnoco6 m ycrpoMCTBO aJ1« ero peani/i3ai4MM oSecneHMBaioT 
aBTOMaTMHecKyio 3arpy3Ky m sbirpysKy npo6bi. nocT05iHHa^ m socnpoMSBOAMMa^ 
njioTHOCTb npoAyKTa a sohg ii3MepeHii5^ o6ecneMMBaeTC5^ nocTO^HHbiM ypoBHeM 
npoflyKTa m ynjiOTHeHweM npoflyKxa nepefl M3MepeHM«MM npw noMomn 
5 Bi/i6pauMii. 

OcHOBHbiM HeAOCTaTKOM ii3BecTHoro cnoco6a i43MepeHUi;i 
cneKTpocKonMHecKMx cbomctb cbinyHMx npoAyKTOB m ycTpoftcTBa aji^ ero 
peajiM3ai4i/iM fiBiis^eTcn to, mto BiiSpaMuiM, Koropbie Mcnonb3yK)TC» A^^ 
ynnoTHeHMfl npoAyKxa b 30He wsMepeHM^ m nojiyHeHMA oahopoahom hjiothoctm, 
10 MoryT npMBecTM k HapymeHMK) ioctmpobkm onTMHecKoro 6noKa ycTpoMCTBa, hto b 

CBOK) OHepeAb npilBOAMT K CHM>KeHMK) AOCTOBepHOCTUl 1/1 BOCnpOM3BOAt1MOCTM 

pe3ynbTaTOB i/i3MepeHMM, a Mcnojib30BaHMe pa3Jii4HHbix mstoaob Bii6po3aLJ4MTbi 
onTMHecKoro 6jiOKa cymecTBeHHO ycnoKHHex ycrpoMCTBo m noBbimaer ero 

CTOMMOCTb. 

15 HaM6onee 6;im3kiim k 3a5iBJi5^eMOMy i/i3o6peTeHMio no coBOKynHOCTH 

cymecTBeHHbix npM3HaK0B fiBJi5ieTCfl cnocoS m ycrpoMCTBO p,n9\ M3MepeHMfi 
cneKTpocKonMHecKMX cbomctb cbinynux npoAyKTOB [4], Cnoco5 BicntoMaeT b ce6H 
AOCTaBKy MSMep^eMOM npo6bi b 30Hy M3MepeHuifi npii noMOiiii/i ycTpoficTBa 
nopMi/ioHHoii 3arpy3KM, KOTopoe noAaeT onpeAeJieHHoe KOJinnecTBO nopiiuM 

20 npoAyKTa, npMHeM 30Ha M3MepeHM5q BbinojiHena b BMAe BepTHKajibHOM LuaxTbi, 
3aKpbiBa}OLKeMCfi BHii3y Ha BpeM5^ 3arpy3Ki/i m M3MepeHMii cnei4i/ianbHbiM 
3anMpaK)Li4i4M ycTpoMCTBOM, 3aTeM npoBOAMTC^ pemcTpaMMfi 

CneKTpOCKOnHHeCKMX cbomctb npo6bI B HenOABM>KHOM COCTOfJHMll. TaKMM 

o6pa30M, B npoLiecce M3MepeHMM nccneAyeMa^ npo6a nonepeMeHHo to 

3AMEH5nOmim JmCT (nPABHJIO 26) 
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flBM>KeTC51, TO HaXOAMTCfl B COCTOHHMM nOKOfl, npMHeM MSMepeHwe 

cneKTpocKonMHecKMX xapaKrepi/icTiiK npoMCXOAi^T b MOMeHT noko^. 

ycTpoftcTBO AJi^ peajiMsaiiMM MSBecTHoro cnocoSa wsMepeHMfl 
cneKTpocKonnHecKMX cbomctb cbmynux npoAYKTOB coctout M3 aarpyaoHHoro 
5 6yHKepa, 6jioKa nopL(MOHHOM sarpysKH sepna, BbinojiHeHHoro b bmab 
nonacTHoro Koneca, sepTHKajibHOM uuaxTbi, 6noKa nsMepeHMsi cneKjpajibHbix 
xapaKTepMCTMK, sannpaioiJLtero 6iiOKa, KOTopbiii BpeMfi ot BpeMeHM sani/ipaer 
BepTMKanbHyio maxry, m SyHKepa BbirpysKM, 

AaHHbiM cnoco6 i/i ycrpoMCTBO nn9\ ero peajiMsauMM o6ecneHMBaK)T 
10 nojiHOCTbK) aBTOMaTMMecKyK) aarpysKy m sbirpysKy npo6bi, hto cyiuiecTBeHHo 
yBejiMHMBaeT CKopocTb aHanwaa m o6ecneHMBaeT HeaaBMCMMocTb peaynbTaroB 
anajiMaa ot HasbiKOB onepajopa. 

OAHaKO AaHHbiM cnoco6 m ycrpoMCTBO He oSecneHUBaiOT nocTOfiHCTBO 
njioTHOCTM npoAyKTa b aoHe naMepeHUP c Heo5xoAMMOM TOHHocxbio. B 

15 ycTpoMCTBe He npeAycMOxpena B03M0>KH0CTb TOHHoro kohtpojia aa oGbomom 
i/iaMep5?eMOM nopui/iM npoAyKia b aone naMepeni/iiq, i/i anaHMTenbHbie 
HeoAHopoAHOCTM njiOTHOCTM npoAyKxa B aone i/iaMepeHM^ Moryr BoannKHyrb, 
nanpuMep, b cnyHae npuriMnaHMfl npoAyKxa k nonacTHM aarpyaoHHoro Koneca, 
HTO OHeHb Bepo5^THO npi/i MaMepeHMM npoAyKTOB noBbimeHHOM BJia>KHOCTii. 

20 KpoMe Toro, orcyTCTByex BoaMO>KHOCTb nepecxpoCiKM ajimhw onjMHecKoro nyxn 
B aaBMCMMOCTM OT cneKTpocKonwHecKMX xapaKTepucTMK MCCJieAyoMoro 
npoAyKxa, hto CHM>KaeT TOHHOCTb Id BOcnpoMaBOAMMOCTb MaMepeHwK. 

SaAanew HacTosnuiero Mao6peTeHM5R flBn5ieTC5i nojiyneHne BbicoKow 
AocTOBepHOCTM M BocnponaBOAMMOCTM peayjibTaTOB cneKTpocKonnHecKMX 

3AMEH5nOmim JmCT (nPABHJIO 26) 



wo 2005/068984 PCT/RU2004/000474 

6 

l/ISMepeHMM, npM BBICOKOM OflHOpOflHOCTM M nOCTOflHHOM nflOTHOCTM 

MccneAyeMoro npoflyKxa b soHe M3MepeHM5q. 

nocTaeneHHasi sa/iaHa peLuaeTC5? rpynnoii i43o6peTeHi4M, oS-beAft^HeHHbix 
eA^HbiM i/i3o6peTaTenbCKMM aaMbicjioM. 
5 1. Cnoco6oM MSMepeHM^ cneicrpocKoni/iMecKi^x cboiictb cbinynnx 

npOAyKTOB, SaKTIIOHaiOLUlMMCfl B TOM, MTO npo6y AOCXaBJlfllOT B aoHy M3MepeHM51 

nopMMs^MM, npi/iHeM a^;i nojiHoro aanojiHeHiin 30Hbi ii3MepeHii^ 3arpy>KaK)T 
HecKOJibKO nopMMM (He MSHee AByx), sacbinafi nopMuii/i nonepeMeHHO 
npei/iMyiLiecTBeHHO b pa3Hbie o5nacTM ropM30HTanbHoro ceneHUH 30Hbi 
10 i43MepeHi/ifi, o6ecneMMBa5^ paBHOMepHyio yKJiaAKy i/i nocrofiHHyK) njioTHOCTb 
npoAyKxa b 30He i43MepeHi/i5^, saxeM npoi/i3BOA^T pemcTpaiiMio 
cneKTpocKontiHecKMX cboiictb npo6bi b HenoABM>KHOM cocTonHi/iM ii 
nocjieAyK)Li4yto BbirpysKy npo6bi 1^3 30Hbi i43MepeHi/i5i. 

2. Cnoco6oM M3MepeHMH cneKrpocKonMMecKMX cbomctb cbinyHnx 

15 npOAyKTOB, OTnMHaK>Li4MMC51 TeWI, HTO pePMCTpauMK) CneKTpOCKOnMHeCKMX 

CBOMCTB npo6bi npoM3BOA^T npM nrDAHe onTifiMecKoro nyri/i 30Hbi M3MepeHi/i5^, 
KOTopa^ p^aer MaKCMMajibHyio TOHHOCTb M3MepeHi4M vi ycTaHaBJii/iBaeTC5^ b 
3aBMCMMOCTii OT Bejni/im4Hbi onTMHecKoro norjiOLi4eHi/i5^ i/i3Mep5ieMOM npo6bi b 
i/iccjieAyeMOM cneicrpajibHOM fVAanasone, o6ecneHi/iBa$^ BenMHMHy onTMHecKOM 
20 nnoTHocTM ii3MepfleMOM npo6bi b 3aAaHHOM AMana30He AonycTWMbix 3HaHeHMM. 

3. VCTpOMCTBOM A^^ M3MepeHM5^ CneKTpOCKOnMMeCKMX CBOMCTB CbinyHMX 

npoAyKTOB, BKJiJOHaioiiJiMM 3arpy30MHbiM 6yHKep, BxoAHoe (npneMHoe) 
OTBepcTMe, 6jiok nopquioHHOM 3arpy3Kfti co cpeACTBaMM nocneAOBaTenbHOM 
paBHOMepHOM 3arpy3KM npoAyKxa noonepeAHO b pasHbie oSnacTH 

25 ropi/l30HTaJ1bHOrO CeMGHMfl 30Hbl 143MepeHl15^, 30Hy M3MepeHM5^, 6J10K M3MepeHi^^, 
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6noK san^paHMsq soHbi M3MepeHMn, BbixoAHoe (Bbirpy30HHoe) OTBepcTue m 
6yHKep Bbirpy3Ki4. 

npeAno>KeHbi paajii/iHHbie BapnaHTbi peajinaaui^i/i cpeACTB 
nocjieAOBaTejibHOM paBHOMepHOM sarpyzm npoAYKTa b pasHbie o6nacTi4 
5 ropi/iaoHTanbHoro ceneHMs^ soHbi MSMepeHM^, Koxopbie noApo6HO oni/icbiBaK)TC5i 

HM>Ke. 

4, ripeflJioKeHO, CHa6flMTb 30Hy waMepeHUJi ycTpoMCTBa cpeACTsaMM 
M3MeHeHi/i^ onTMHecKOM AnnHbi b 3aBi4Ci/iMOCTM OT BejiuiHkiHbi onrnHecKoro 
nornomeHMJi npo6bi npoAyKra b nccneAyeMOM cneKxpanbHOM AMcina30He. 
10 npeAno>KeHO McnojiHeHMe 6jioKa 3anMpaHM5^ 30Hbi i/i3MepeHifi5^ b bmab 

A03aTopa, ocyLqecTBJiflioiyero nopMHOHHyio BbirpysKy npoAyKra m 30Hbi 
M3MepeHM;i. 

npeAno>KeHbi pa3jni4MHbie BapnaHTbi McnojiHeHMS^ OTAe/ibHbix 6rioKOB 
ycrpoMCTBa, noAPoSHoe onMcaHne Koropbix npuBOAWTC^i a^nee. 

15 

CyiMHOCTb M3o6peTeHM5i 3aKnK)HaeTC^ b tom, hto npeAno>KeHHan 
coBOKynHOCTb npM3HaKOB no3BonfleT npw M3MepeHMM cnercrpocKonMHecKnx 
xapaKTepMCTMK cbinynux npoAyKTOB o5ecneHMTb BbicoKyK) creneHb 

OAHOpOAHOCTM M nOCT051HHyK) nJIOTHOCTb npOAyKTa B 30He M3MepeHMfl, 3a CHeT 

20 nopMMOHHOM 3arpy3KM c paBHOMepHbiM pacnpeAeneHneM npoAyKia no njioiiiaAM 

rOpM30HTaJlbHOrO CeMeH14^ 30Hbl M3MepeHI/l^, n03B0J1^eT OCyiLieCTBMTb 

nepecTpoMKy f\n\AHb>\ oniMHecKoro nyxw m noAcxpoMKy A^UHbi b 3aBMCMMOCTM or 

onTMHecKoro nomouieHUfl b i43Mep5ieMOM cneiapajibHOM A>^ana30He m 

nnoTHOCTM 3acbinKM MccneAyeMoro npoAyKia b 30He i/isMepeHUfl, m rapaHTupyer 

25 BbicoKyK) AocTOBepHOCTb M BocnpoM3BOAMMOCTb pe3ynbTaTOB M3MepeHMM. 
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CyinHOCTb sasRBJif^eMoro M3o6peTeHM5i noficHfleTCsi HepTe>KaMM, rAe: 

Ha cfn/ir. 1 npuBefleHO cxeMaTMHecKoe M3o5pa>KeHMe aa^enjieMoro 
ycTpoMCTBa ftn9\ i43MepeHM5qi cneiapocKoni^HecKi/ix cbomctb cbinyMi^x npoAyicroB; 

5 Ha (jp\Ar. 2 noKasana cxeiwa 6jiOKa nepecTpoMKH onrnHecKOM ajimhw sohbi 

i/i3MepeHki5R; 

Ha 4)tir. 3 noKasan ofVAH m BapwanroB 6jioKa nopLii/ioHHOii 3arpy3KM, 
BbinojiHeHHoro b bma© nonacTHoro Koneca; 

Ha (3p\Ar. 4 noKasanbi pa3JiMHHbie BapnaHTbi c|)opMbi JionacreM i4 
10 nocneflOBaTenbHOCTb mx pacnono>KeHM5q na Konece; 

Ha (jpvir. 5 noKa3aH BapMaHT 6jiOKa nopMMOHHOM 3arpy3Ki/i, BbinojineHHoro 
B Bi/iAe KOHBeiiepHOM JieHTbi c JionacT5^Mi4; 

Ha c|DMr. 6 noKasaHbi pa3JiMHHbie BapwaHTbi cjDopMbi nonacTew m 
nocneflOBarejibHOCTb mx pacnojio>KeHi/in na neHxe; 

15 na ct)Mr. 7 noKa3aH BapwaHT 6noKa nopuwoHHOM 3arpy3KM, BbinojiHeHHoro 

B BMfle UJHeKa C flOnOJlHWTenbHblM yCXpOMCTBOM B BMA© aBTOMaTI/lHeCKOM 

3acjioHKi/i cneMi/ianbHOM cj3opMbi fnn9\ paBHOMepHOM 3acbinKM npoAyKxa no 
njiOLuaAK^ ropM30HTanbHoro ceneHi/ifi soHbi M3MepeHM5^. 

Ha cf^Mr. 8 noKa3aH oai^h m3 Bapi/ianroB 6noKa 3ani/ipaHMfl soHbi 
20 i/i3MepeHM5i, BbinojineHHoro b bma© nineKa; 

Ha 4)i/ir. 9 noKasan Bapi/ianr 6jrioKa sanMpaHUS^ 30Hbi i/i3MepeHM^, 
BbinojiHeHHoro b bma© JionacTHoro Koneca; 
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Ha ct>i/ir. 10 noKasaH eapnaHT 6noKa sanMpaHMsq soHbi i43MepeHii^, 
BbinojiHeHHoro b bma© KOHBewepHoii JieHTbi; 



SafiBJi^ieMbiM cnoco6 i43MepeHM5i cneicrpocKonMHecKi/ix xapaicrepMCTMK 
5 cbinyHMX npoflyKTOB o6ecneMMBaeT BbicoKyio OAHopoflHocTb m nocTOJiHHyio 
nnoTHOCTb MccjieflyeMoro npoflyicra b 30He MSMepeHMfl Snaroflapfi TOMy, hto 
npui aarpysKe npoAyKT AOCTaBJi^iioT b aoHy i/i3MepeHM^ nopqufiMM, m paBHOMepHO 
pacnpeAejifiioT no nnoLi4aAii ropM30HTajibHoro ceneHi/is^ 30Hbi M3MepeHi4fl 3a 
CHer nooMepeAHOM 3arpy3Kii b pa3Hbie o6jiacTii soHbi i/i3MepeHiifi. 
10 AonojiHuiTejibHO A^HMbifi cnoco6 o6ecneHMBaeT MaKCHMajibHyio roHHOCTb 
mMepenm 6jiaroAap5i ycraHOBKe Aiii^Hbi onTMHecKoro nyrn 30Hbi M3MepeHM5q, 
npi/i KOTopoM, onrnHecKa^ nxioTHOCTb M3Mep^eMo£i npo6bi b i^ccjieAyeMOM 
cneKTpajibHOM AB^ana30He nonaAaer b 3aAaHHbiM Ai^ana30H AonycTi/iMbix 
3HaHeHMM. KpoMe Toro, B03M0>KH0CTb nepecTpoMKM A-nnHbi onTMHecKoro ny™ 
15 no3BonfleT npoBOAi^Tb ii3MepeHii^ Lui^poKoro Ai^ana30Ha npoAyicTOB c 

CymeCTBeHHO OTJlMHaroiUMMUCfl OnTMHeCKMMM CBOMCTBaMM. 

3a5^BJifieMbifi cnoco6 peajriM3yeTC5i ycrpo^icTBOM fxn9\ M3MepeHi4fi 
cneKTpocKonMHecKMX cbomctb cbinynux npoAyKTOB, KOTopoe BK/iKDMaer 
3arpy304HbiM 6yHKep 1, coeAWHeHHbiM Hepe3 BXOAHoe (npweMHoe) OTBepcTwe 2 

20 c 6noKOM nopMMOHHOM 3arpy3KM 3 (cm. dpvir. 1). BnoK nopL\i40HHoii aarpysKW 
coeAi^HeH Hepe3 cneunanbHbM KaHan 4, c 30hom i43MepeHui5^, pacnojio>KeHHoii 
Hi4>Ke 6jioKa nopuMOHHOM 3arpy3KM i/i BbinojiHeHHOw b bma© onTMHecKOM KiOBexbi 
5, B Koropoih npM noMouiM 6jiOKa i/i3MepeHi45? 6 npoMCXOA^T i/i3MepeHuiH 
cneKTpocKonMHecKMX xapaKTepucTMK. OnTMHecKafi KioBera CHa6>KeHa 6noKOM 

25 nepecTpoMKM onTMHecKoCi ajimhw 7, jim6o npeAycMorpeHa B03M0>KH0CTb 
3AMEHHIOmHH JIHCT (IIPABHJIO 26) 
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BsanMoaaMeHfleMOCTM HecKOJibKi/ix Kfoeer c paaHbiMu onTHMecKHMH flnwHaMM. 
H[/i>KH^fi HacTb KioBeTbi 5 sannpaercfl 6jiokom sannpaHun 30Hbi i/i3MepeHi4^ 9, 
KOTopbiM ocTaHaBJiMBaer ABM>KeHMe npoAYKra Ha BpeM« cneKTpocKonnHecKMX 
MSMepeHuiM, a nocne OKOHMaHUfi mMepenm ocyiuiecTBJis^ioT Bbirpy3Ky 
5 M3MepeHHOM nopuMM npoAYKTa Mepe3 BbixoAHoe oTBepcTue 11b cneLinanbHbiM 
KOHTewHep 12. flonoJiHMTeribHO b ycTpoMCTBe npeAycMOTpeHa B03M0>KH0CTb 

yCTaHOBKM 6nOKa KOHipOJlfl ypOBH51 3anOJlHeHM51 KJOBeXbl 8, KOTOpblM COCTOMT M3 
AByX OnTI4HeCK14X AaTHMKOB, OnpeAen^lOLLIMX MI/IHUMaJIbHblM AOnyCTMMbM 

ypoBeHb M3Mep5ReMoro npoAyKra hmin, pacnojio>KeHHbiM HM>Ke soHbi nsMepeHM^ 

10 5, 14 MaKCMMaJIbHO AOnyCTMMbM hmax ypOBeHb, pacnOJ10>KeHHblM BblLUe 30Hbl 

M3MepeHMn 5. Bjiok nepecxpoMKM onTMHecKoii a^imhw 7 (cm. (|)Mr. 2) coctomt m3 
noABM>KHOM cxeHKM onTMHecKoCi KJOBexbi 13, aneKTpoMexaHMHecKoro npiiBOAa 14 
ui 6jiOKa M3MepeHM?i ajimhw onrMHecKoro nyrw, BKmoMajoLqero b ce69\ asithmk 
HanajibHoro nojio>KeHMfli noABM>KHOM creHKM (MUHMManbHaii onrnMecKafl AJiwHa 

15 KioBeTbi npn M3MepeHMflx) 15, AaTHMK M3MepeHMfl AJiMHbi KioBeTbi (HanpMWiep, 
CHejHMK o6opoTOB Bajia sjieKTpoMexaHMHecKoro npuBOAa) 16. OTJiMHUTenbHOM 
MepTOM 3a5iBJifleMoro ycxpoMCTBa 9\Bmerc9^ to, hto, 6noK roplimohhom 3arpy3KM 
3, CHa5>KeH cneuinanbHbiMM cpeACTBaMM ahsr ocyLL4ecTBneHM5^ pasHOMepHoii 
nopuMOHHOM 3arpy3KM npoAyKra b 30Hy M3MepeHMfl 5. flaHHwe cpeACTBa 

20 o6ecneHMBaK)T noonepeAHyio sacwnKy HecKonbKnx nopMnCi (He Menee AByx) 
paBHoro oQ-hetAS, b pa3Hbie o6jiacTM ropM30HTanbHoro ceneHMf! 30Hbi 
M3MepeHMfi. KpoMe Toro, B03M0>KH0CTb nepecTpoCiKM AJiMHbi onTMMecKoro nyTM m 
noACTpoMiKM AJiMHbi B 3aBiiciiMOCTM OT onTMMecKMX CBOMCTB MCcneAyeMoro 
npoAyKTa no3BOJifleT cyiqecTBeHHO noBbicnTb AocTOBepHOCTb pe3ynbTaTOB 

25 M3MepeHMM. B 3aBMCi4MOCTi4 OT onTMHecKOfo nomoLLieHMH MccneAyeMoro 
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npoAYKTa b iisMep^eMOM cneicrpajibHOM pfAanasone onTMHecKasi A^i^Ha 30Hbi 
M3MepeHMfl 5 noA6MpaeTCH xaKMM o6pa30M, HTo6bi onxMHecKafl nnoxHOCTb 
npo6bi HaxoAMJiacb b saAaHHOM Ai^anaaoHe AonycTi/iMbix SHaneHiiM, npn 
KOTopbix onTMMajibHO McnojibsyeTC^ Ai^HaMi/iHecKMM Ai^anaaoH 6jioKa 
5 uisMepeHMfi 6 ii o6ecneMiiBaeTC5^ MaKci4MaiibHoe cooTHomeHi/ie CMman/LiiyM, mto 
M rapaHTi4pyeT roHHOCTb ui BocnponaBOAt^MOCTb pesynbTaroB M3MepeHi/iM. 
flonoriHMTejibHO, BBeAeHne 6noKa KOHrpons^ ypoBH^ aanojiHeHU^ KioBerbi 8 m 
McnojiHeHMe 6jioKa 3anMpaHM^ 30Hbi M3MepeHi45^ b suipje A03aTopa 10 f[a\OT 

nOXeHLJlMaJlbHyK) B03MO>KHOCTb aBTOMaJMHeCKOrO KOHTpOJ15q o6iDeMa 

10 M3MepfleMOM nopuMM npoAyKTa c BbicoKOM TOHHOCTbK), npi4 CMHxpoHHOM pa6oTe 
SjioKa nopuMOHHOM sarpysKM 3 m A03aTopa 10, hto MO>KeT SbiTb Mcnojib30BaHO 
AJifl nepecTpoMKM onxMHecKOM ajimhw KioseTbi 5 6e3 hojihom Bbirpy3KM npoAyicra 
113 30Hbi i43MepeHi45^, f\n9\ coKpaiJL|eHM5i BpeMeHU aHariM3a n yMeHbLueHun 
MMHMManbHoro o6-beMa MccjieAyeMoro o6pa3i4a. 

15 flanee npwBeAeHbi BapwaHTbi wcnojiHeHUfl HacTew ycrpoMCTBa. 

BnoK nopi4MOHHOM 3arpy3KM MO>KeT Sbixb BbinoriHeH b bma© nonacTHoro 
KOJieca 17, KaK noKa3aHO Ha cfDwr. 3. 06-beM npocxpaHCTBa Me>KAy coceAHMMM 
nonacTOMM Aon>KeH 6biTb SonbLue neM B03M0>KHbiM MaKCMMa/ibHbiM pasMep 
wacTMLJi (3epeH), o6pa3yioiJHMX cbinyHwe npoAyKTbi, aji^ M3MepeHM5i KOTopbix 

20 6yAeT McnonbsoBaTbca A^HHoe ycrpoMCTBO (HanpuMep, 3epeH KyKypysbi), b 
TO>Ke Bpewifl, 3TOT oSi^eM AOJi>KeH o6ecneHMBaTb noJiHoe 3anojiHeHMe 
onTMHecKOM KKDBeTbi sarpysKOM HecKOJibKMX nopuMM (KaK MMHMMyM AByx), M 
nosTOMy, He Aon>KeH npeBbiiiiaxb nojioBMHbi MMHMMajibHoro o6*beMa 30Hbi 

M3MepeHI/lfl (oGlDSMa 30Hbl M3MepeHM3^ npH MMHMManbHOi^l OnTMHeCKOM AJiMHe). 

25 npMHeM, B KanecTBe cpeACTBa nnfi nocneAOBaTenbHoCi paBHOMepnoM 3arpy3KM 
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npoAyicra noonepeflHO b pasHbie oSnacTM ropwaoHTanbHoro ceneHMfi soHbi 
M3MepeHM5i, McnojibayioTCfl nonacTM c pasHOM c|3opMOM noeepxHOCTM, 
pacnono>KeHHbie Ha Konece b saflaHHoii nocneflOBaTexibHOCTM (cj3Mr 4), 
o6ecneHiiBaK)LJ4e£i paBHOMepHyio yicnaAKy npoAyKra no nnoLMaAi^ 

5 ropM30HTajibHoro ceMeHMJi soHbi M3MepeHM5i, cfDopMa noBepxHOCTM nonacTM 
onpeflenfieTCfl o6nacTbK) ropMSOHTanbHoro ceneHMfl aoHbi i/isMepeHUfl, b 
KOTopyK) flaHHafl jionacTb npeMMyLi4ecTBeHH0 3arpy>KaeT nopi4MK) npoAyKTa. 
HanpMMep, b cjiyMae noonepeAHoro HaicnoHa JionacTei^ oTHOcnTejibHO 
nnocKocTM nepneHAMKy-n^^PHOM ocm BpauieHUfl Koneca noA HeKOTopbiM yrnoM 6 

10 (cm, (p]Ar. 4), npoAyKT nooMepeAHO 3acbinaeTC5=i b pasHbie CTopoHbi KioseTbi, hbm 
M o6ecneHMBaeTC5i BbicoKa^i paBHOMepnocTb sanonneHiAfi n nocTO^HCTBO 
nnoTHOCTM npoAyicra b 30He M3MepeHii5?. Ha (pvw, 4 npi/iBeAeHbi tbk tkb 
HeKOTopbie APyrMe npuMepbi ct^opMbi jionacreii i/i mx nocneAOBaTejibHOCTb 
pacnojio>KeHi4;i Ha KOJiece. C LieiibK) Hai/i6ojiee nonnoro 3anoiiHeHM5i jionacTM 

15 Koneca npoAyicroM m o6ecneHeHM5i npi/i sacbinKe nocxosiHHoro oS-beMa 
OTAenbHbix nopuMM, BXOAHoe (npneMHoe) OTBepcTMe 2 MO>KeT 6biTb CMeiueHO 
OTHOCMTejibHO BepTiiKajibHOM J1I4HMM npoxoAHLLJ[eM Hepes ocb BpaLi4eHMfi Koneca 
{dpvir. 3), a HanpaBJieHne BpaiiJieHM5q Bbi6MpaeTC?i xaK, hto nonacTb Koneca npw 
3anojiHeHMM uccneAyeMbiM npoAyKTOM ABM>KeTCfl BBepx (b HanpaBneHnw 

20 BXOAHOrO OTBepCTM^). 

BbixoAHoe OTBepcTMe 11 tbk tkb mokbt SbiTb CMemeHO OTHOcwTejibHO 
BepTMKanbHOM nwHMM npoxoA^imeM Hepe3 ocb Bpamenufi KOJieca no 
HanpaBJieHMK) ABM>KeHM5^ nonacTeii (ct)i/ir. 3), 3tmm oGecneHMBaeTc^i 3acbinKa 

3epHa paBHOMepHbIM norOKOM MMHUManbHOM TOJlL14MHbl. 
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Ejiok nopMi/ioHHofi sarpysKM Mo>KeT 6biTb raK >Ke BbinojiHeH b enAe 
KOHseiiepHoii JieHTbi 18, kbk noKasaHo Ha c|3iir. 5., npM stom ja,n9i aarpysKM 
npoAYKTa nopMU^Mi/i pasHoro oQ-hSMa Ha jrieHTe i/isroTaBJiiiBaKDTcn jionacTii mum 
BbieMKM. OO-beM OTAenbHOM BbieMKM MJiM npocrpaHCTBa Me>K;qy coceAHMMM 

5 jionacT5iMM Aon>KeH 6biTb 6ojibLue hsm B03M0>KHbm MaKCMMajibHbiM pa3Mep 
HacTMLi (sepeH), o6pa3yiOLi4Mx cbinyHne npoAVKTbi, a^ wsMepeHM^ Koxopbix 
6yAeT Mcnojib30BaTbC5i Aannoe ycTpoMCXBO (nanpuMep, sepen KyKypy3bi), b 
TO>Ke BpeM^ 3TOT oGi^eM AOJi>KeH o6ecneHMBaTb noxiHoe 3anojnHeHMe 
onTMHecKOM KK)BeTbi 3arpy3K0M HecKonbKMX nopMMM (KaK MMHMMyM AByx), M 

10 nosTOMy, ne AOJi>KeH npeBbiLuarb nojioBMHbi MMHMMajibHoro oG-beMa 30Hbi 

M3MepeHMfl (odl^eMa 30Hbl M3MepeHM5l npi4 MMHMManbHOM OnTMHeCKOM A^MHe). B 

KanecTBe cpeACTBa An5^ nociieAOBaTenbHOM pasHOMepnoM 3arpy3KM npoAyicra b 
pasHbie o6jiacTM ropM30HTanbHoro ceMeHMH 30Hbi M3MepeHMfl Mcnojib3yK)Tra 
jionacTi/i c pa3JiMHHOM cjDopMOM noBepxHOCTM, pacnono>KeHHbie Ha jneHTe b 

15 3aAaHHOM nocjieAOBarejibHOCTM (cf^Mr. 6), o6ec^eHMBaiOL^e^^l paBHOMepnyio 
yKnaAKy npoAyKia no nnoiiiaAi^ ropM30HTajibHoro ceneHM^ 30Hbi M3MepeHMH, 
npMHGM cfDopwa noBepxHOCTM nonacTM onpeAejiflercfl oSnacTbio 
ropM30HTanbHoro ceneHUfl 30Hbi M3MepeHMfl, b KOTopyK) AaHHa5i nonacTb 
npei/iMyLiiecTBeHHO 3arpy>KaeT nopiiuiK) npoAyKra. HanpMMep, b cjiynae 

20 nooHepeAHoro HaicnoHa nonacTew oxHOCMTenbHO HanpaBnennfl ABM>KeHM5i 
jieHTbi noA HeKOTopbiM ymowi 9 (cm. c|3Mr. 6), npoAyKT noonepeAHO 3acbinaeTCfl 
b pa3Hbie CTopoHbi KioBeTbi, HeM M oSecneHMBaercsq BbicoKafl paBHOMepnocTb 
3anojiHeHM^ m nocTO^HCTBO nnoTHOCTM npoAyxra b 30He M3MepeHMfi. Ha djpvir. 6 
npMBeAeHbi TaK >Ke neKOTopbie Apyrt^e npMMepbi cl^opMbi nonacreih m bmbmok m 

25 MX nocneAOBaTenbHOCTb pacnono>KeHM5i na neHTe. 
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CpeflCTBO /\m nocjieAOBaTejibHOM paBHOMepHoii aarpysKM npoflyiaa a 
pasHbie o6jiacTii rop^soHTaJibHoro ceHeHi/in sohn M3MepeHM$? Mo>KeT 6biTb 
BbinonHeHO b Bi/iAe aBTOMaTMHecKoii sacnoHKM cnei4iiajibHOM cfDopMbi 19, 
oTKpbiBatouuief) b pasHbie MOMGHTbi BpeMeHM pasHbie o6nacTui ropM30HTajibHoro 

5 CeneHl/l^ 30Hbl (43MepeHM5^. On\AH 143 npMMepOB MCnOJ1HeHt45] TaKOM 3acnoHKf4 B 

BMAe BpaLi4aK)Li4eroc5^ Kpyra c OTBepcTMfiMM, HBxopflmuiM^c^ Ha pasHOM 
paccTOflHMM OT ocM Bpaii4eHM5i npeflcraBJieH Ha ct)Mr. 7. Pa6oTa sacnoHKM 19 
AOJDKHa 6biTb ciiHxpoHti30BaHa c pa6oTOM 6jiOKa nopuMOHHOM 3arpy3KM 3. 
Bo3MO>KeH BapnaHT McnonHeHMfi, Korfla 3acnoHKa 19 HMeer o6li4mm npuBOfl c 

10 6J10K0M nopunoHHOM 3arpy3KM 3. fipM HajiMHMM 3acnoHKM 19 6jiok nopMliOHHOM 
3arpy3Ki4 MO>KeT 6biTb raK Mce BbinojineH b BMAe uineKa 20 (cm. cjDMr. 7). 

AonojiHi/iTenbHO, Me>KAy 6jiokom nopifMOHHOM 3arpy3Kii 3 ia onrmecKoiA 
KKDBeTOM 5 MO>KeT 6biTb ycxaHOBJieHa neperopoAKa 21 (cm. cfjur. 3), KOTopa^i 
pacceKaeT hotok, rapaHTupyfl 3acbinKy npoAyKxa nopunfiMM Tpe6yeMoro 

15 oG-beMa paBHOMepHO no BceM njioniaAii ropi/i30HTanbHoro ceneHMs? 30Hbi 
ii3MepeHMf]. B npocreMLueM Bapi/iaHTe neperopoAKa 21 mokst 6biTb BbinojiHena 
B BMAe nJiacTMHbi, pacnojio>KeHHo£i b Kanajie 4 napannejibHO HanpaBJieHMio 
pacnpocTpaHeHMfl CBeTOBoro Jiyna m pa3f\en9{\oma9\ KaHan 4 na Ase ceKUHM. 
CoBMecTHoe i4cnojib30BaHMe 3tom neperopoAKM c 6jiokom nopuMOHHOM 3arpy3Kii 

20 3, BbinojiHeHHbiM B B]Af\e nonacTHoro Koneca mjim KOHBeCiepHOM jieHTbi c 
nonepeMeHHO HaKnoHeHHbiMM jionacT5^MM o6ecnem4BaeT 3arpy3Ky npoAYKra b 
KK)BeTy 5 nonepeMeHHO Mepe3 pa3Hbie cgkuimm Kanana 4, mgm rapaHTi^pyercn 
HaMSonee nnoTHoe, OAHopoAHoe m BocnpoM3BOAi4Moe 3anojiHeHMe KK)BeTbi 5. 
Bjiok 3anMpaHiiM 30Hbi v\3MepeHV\9\ 9 Heo6xoAt4M f\n9\ ocraHOBKM 

25 ABM>KeHi/i^ npoAyKTa na BpeMfi M3MepeHi4^ cneKTpocKonMHecKi4x xapaKTepMCTHK 
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]A yAaneHi^^ i/i3MepeHHOii npo6bi u\3 soHbi nsMepeHMfi. B npocTeiiujeM Bap^aHTe 

6i10K 3anMpaHM5^ 30Hbl MSMepeHUI^ MO>KeT 6blTb BbinOJlHeH B BMAe 

aBTOMaTMHecKOM sacnoHKM, B 3TOM cnynae npw OTKpbiTi/iM 3acnoHKM 
Bbirpy>KaeTCfl Bce coAep>KMMoe 30Hbi M3MepeHM5i. l/lcnojiHeHwe 6jioKa 

5 3anMpaHM« 30Hbi M3MepeHi/ifl B BMA© A03aTopa 10 no3BOJi5ieT ocyLLiecTBJieHne 
nopuMOHHOM Bbirpy3Ki4 II AaeT noTeHUManbHyio B03MO>KHOCTb aBTOMaTHHecKoro 
KOHxpojiM oS-bewia nsMepjieMOM nopiiMM npoAyKra c BbicoKOM TOMHOcxbio, mto 
MOKer 6biTb i/icnojib30BaHO p^m nepecrpoCiKM onri/iHecKOM A^i^Hbi KiOBeTbi 5 6e3 
nojiHOM BbirpysKM npoAyKja m3 sohw M3MepeHM^i, coKpainaex BpeM^i aHanM3a m 

10 yMeHbinaeT Mi^HMMajibHbiC) o6i>eM i/iccneAyeMoro o6pa3L|a. Bo3MO>KHbi 
pasni^MHbie BapuiaHTbi McnonHeHMfi A03aTopa, Hanp^Mep, b bha^ nonacTHoro 
KOJieca (cm. c|3i4r. 7), b Bi/iAe LUweKa (cm. ct)i/ir. 6), uiJii/i b Bi/iAe KOHBeiiepHoii 
jieHTbi (cm. cjDwr. 8). 

AaHHoe ycTpoMCTBO ct^yHKLiMOHMpyer cneAyJoinnM o6pa30M. 06pa3eLJi 

15 M3MepfieMoro npoAyKra 3acbinaeTCfi b 3arpy30HHbiM 6yHKep 1. ripn noMOinn 
6noKa nepecrpoMKM a^mhw onTMHecKoro nyjn 7 BbicxaBn^ieTC^ saAaHHafi f\nv\Ha 
onTi/iMecKoro nyri/i, cooTBeTCTByioiAayi oKMAaeMOMy onrnMecKOMy nomoiAeHMK) 
npoAyKTa B MCCJieAyeMOM cneKTpanbHOM AMana30He. YcraHOBKa 3aAaHHOM 
AJiMHbi onTMHecKoro nyrw mokst ocyLLiecTBJifleTCfl aneKxpoMexaHMHecKuiM 

20 npuBOAOM 14, KOTopbiM CHaHajia nepeBOAMT noABM>KHyK) cxeHKy 
nepecrpai^BaeMOM KioBerbi 13 b nojio>KeHMe c MMHMManbHO bo3MO>khom f\nv\HoiA 
onTMMecKoro nyiM, sareM sneiapoMexaHMMecKHM npwBOA 14 BKnK)HaeTC5i fxm 
nepeMemeHMfl noABi/i>KHOM creHKH 13 b CTopoHy yBejiMMeHWfl ajimhw 
onTMMecKoro nyiM, m npi/i npoxo>KAeHMM noABM>KHOM creHKOM HaHanbHoro 

25 nono>KeHMfl cpaSajbiBaer AaTMMK 15, a AaiMHK M3MepeHM5i AJnuHbi onTMnecKoro 
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nyTM 16 HaHMHaeT OTCMer i/isMeHeHMfl onTi/iHecKOM ajimhbi KiOBerbi. Flo 
AOCTM>KeHMK) saflaHHoro 3HaMeHi/i^ onruiHecKOM A^i^Hbi nepecTpaiiBaeMOii 

KK)BeTbl 5 3JieKTpOMexaHMHeCKI4M npMBOfl 14 OCTaHaBJlMBaeTC5R, BKTIKDHaeTCfl 

6J10K nopuMOHHOM sarpysKM 3 m npoMcxoAi^T nepBOHananbHa^ HacbinKa KiOBeTbi 
5 5. ripoAYKT sacbinaexcfl ao MaKci/iMaribHO AonycxMMoro ypoBHfi hmax., hto 
KOHTponMpyexcfl 6noKOM KOHxponsi ypoBH5i sanojiHeHUfl KKJBerbi 8, KOTopbiii 
BbiAaeT cMmaji Ha npeKpaineHMe aarpysKH npn npeBbiLueHnn AaHHoro ypoBHjq. B 
cjiynae i/icnonHGHMfi 6jiOKa sannpaHuifi soHbi MSMepeHMfi b bmab Aosaropa 10, 
o6ecneHMBaK)Li4ero nopMHOHHyio BbirpysKy, cymecTByeT B03M0>KH0CTb 6ojiee 
10 TOHHoro KOHTpojii^ ypoBHfi npoAyKTa B 30He i43MepeHM5^. TaK, npvi npeBbimeHMM 
MaKCMManbHO AonycTHMoro ypoBH^, aBTOMaxMHecKM BicnioHaeTCfl A03aTop 10, 
KOTopbiM Bbirpy>KaeT onpeAeneHHoe KOJinHecTBO i^3MepHeMoro npoAyicra, 
npeBbiLiiaiouLiero ycTaHOBJieHHbiM oGi^eM, T.e. ao ypoBHfi hmax, tgm caMbiM 
o5ecneHMBaeTCfl 3arpy3Ka b KWBexy 5 BcerAa ao oahofo m Toro >Ke ypoBHSi 
15 npoAyKxa. 3acbinKa npoAyKTa npoMCxoAUT OTAejibHbiMM nopuMflMH nocTOflHHoro 
oGi^eMa, He npeBbiLuaiOLMero nonoBi/iHbi Mi/iHi/iManbHoro oG-beMa onrMHecKOM 

KIOBeTbl (oG-beMa KKDBerbl np\A MMHMMaJIbHOM OnTMHeCKOll JVDAHe), 

nocjieAOBajenbHO b pasHbie o6jiacTM ropi430HTaJibHoro ceHeHUfi KtOBerbi 5, neM 
o6ecneMi/iBaeTC^ paBHOMepnocTb m BocnpoM3BOAMMOCTb 3acbinKM. jOlaHHbifi 

20 anropHTM 3anOJlHeHMfl KIOBeTbl 5 M B03M0>KH0CTb BBeAeHMfl 6jlOKa KOHTpon^ 

ypoBHfl 3anonHeHMfl KiOBeTbi 8 o6ecneMMBaeT OAHopoAHyio BocnpoM3BOAMMyio 
3acbmKy npoAyKta i/i no3Bon?ieT M36e>KaTb M3MeHeHMfl ypoBHfl 3anoJiHeHM5q 
KJOBeTbi, Bbi3BaHHoro HepaBHOMepHOM pa6oTOM 6jiOKa nopqwoHHOii 3arpy3KM 3, 
Hanpi/iMep, BCJieACTBue 3ajr!MnaHM5i 3epeH mjim npi/innnaHM^i 3epeH k CTeHKawi 
25 3arpy30MHoro 6yHKepa. FlocJie HanonHeHUfl KioBeTbi 5 npoi/icxoAMT 
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nepBOHanajibHoe MSMepeHiie cneicrpocKoni^HecKMX cbomctb npoAyicra npn 

nOMOLLIM SjIOKB MSMepeHM^ 6. ripM 3TOM MCnOJIbSy^ 6j10K KOHTpOJI^ ypoBHfi 

sanojiHeHM^i KKDsexbi 8 m oflHOBpeMeHHO AoaaTop 10 (b ncnonHeHnn ajih 

nopi4MOHHOM Bbirpy3KM) B03MO>KHO OCyiHeCTBflflTb TOHKyK) nOflCrpOMKy flriMHbl 

5 onTMHecKoro nyrw no ypoBHio cumana Ha Bbixofle SnoKa nsMepeHUfl 6, 6ojiee 
TOMHO nofl6Mpa^i Bejii/iHUHy onTMHecKow nnoTHocTM npo6bi flaHHoro npoflyicra 
AJi5^ HanGonee nojiHoro i/icnonbsoBaHHj^ A^^HaMi/iMecKoro Ai^anasoHa. B MOMeHT 
noACxpoMKM AJiMHbi onTMMecKoro nyjM MSMepfleMbiw npoflyia b KiOBexe 
noflflep>Ki/tBaeTC5i Ha yposne hmax sa cneT coBMecTHOM cmhxpohhom pa6oTbi 

10 6jiOKa nopi4i40HHOM sarpysKM 3 i/i Aosaropa 10. HanpuMep, ecni/i Heo6xoAMMO 
yMeHbUJMTb AJiMHy onjUHecKoro nyrw, hto npwBOAUT k yMeHbiueHmo o6i>eMa 
KK)BeTbi, OAHOBpeMeHHO c 6noKOM nepecTpoMKM onTunecKOii A^i^Hbi 
aBTOMaTMMecKH BKJiKDHaeTC^ Aosarop, KoropbiM Bbirpy>KaeT neoSxoAi^Moe 
KOJiMMecTBO npoAyKTa. B cnynae ecjii/i Annna onri/iMecKoro nyrn yseriMMMBaeTCfl 

15 (yBennHMBaeTCfi oGi^eM KKDBerbi), BKjnK)HaeTC5i 6jiok nopunoHHOM sarpysKM m 
npoAyKT AocbinaeTC5i ao ypoBHfl hmax- TaKMM o6pa30M, ycrpoMCTBO nosBon^ieT 
ocyunecTBJiflTb nepecTpowicy ajimhw onrimecKoro nyrn Sea nonnoM BbirpysKM 
npoAyKTa M3 30Hbi M3MepeHM5i. riocne Toro, KaK cneKTpocKonMHecKne CBoiicTBa 
nepBOM npo6bi npoAyxra ii3MepeHbii vi ycTaHOBJiena onri/iMajibHa^i anvina 

20 onTMHecKoro ny™, nepsajR npo6a npoAyKxa Bbirpy>KaeTC5q m3 KFOseTbi npn 
noMoiuM Aosaropa, a AJiwna onTMHecKoro nyrw ocTaercfi HeM3MeHHoii b xoa© 
Bcew cepMM MSMepeHMM AaHHoro oepasqa. CMman o tom, mto nepBafl npo6a 
HSMep^eMoro o6pa3L|a Bbirpy>KeHa us KiOBerbi, nocTynaer c SnoKa kohtpojih 
ypoBHfl sanojineHMfl KK)BeTbi 8 - ypoBenb npoAyicra b KioBere HM>Ke hmin- Hocne 

25 3Toro npoMcxoAMT 3arpy3Ka BxopoM npo6bi M3MepfieMoro npoAyKxa b KJOBexy. 
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□poflyKT 3arpy>KaeTC5i flo ypoBH« hmax- flanee wsMepfiioT cneicrpocKonMHecKne 
CBOMCTBa BTopoK npoSbi npoflyKTa. flocne Mero npoAVKT Bbirpy>KaeTCfl m 
KiOBeTbi AO ypoBH^ Hmoe, mom hmjn> HTO o6ecneMi4BaeT nojiHoe o6HOBJieHMe 
MCcneflyeMoro npoAyKxa b 30He ii3MepeHM5i. flanee umkji aarpysKM, MSMepeHM^ 

5 CneKTpOCKOnMMeCKMX CBOMCTB, M BbirpySKM nOBTOp«eTC51 HGCKOJlbKO pas, 06blHH0 

10-20 pas. rio saBepLueHMio ui/iicna mMepenviih nccneAyeMbm npoAyicr 
noriHOCTbK) Bbirpy>KaeTCfi ms ycxpoMCTBa, mto o6ecneHMBaeTC^ pa6oTOM 6noKa 
nopui/ioHHoii aarpysKi/i 3 npi4 otkpntom 6jioKe 3ani4paHii5? 30Hbi M3MepeHM5^ 9 
MjiM npn coBMecTHOM pa6oTe c AoaaxopoM 10 b TeneHne saAaHHoro 
10 npoMe>KyTKa BpeMeHi^, nocjie Toro, KaK ypoBeHb npoAyKia OKasancn Hi/i>Ke 

ypOBHH hmin- 

Sa^BJifieMoe M3o6peTeHMe o6ecneMi/iBaeT Bbicoicyio AOCTOBepHOCTb m 
BOcnpoii3BOAi«iMOCTb pesyjibTaTOB M3MepeHMM 6jiaroAapn HauiGojiee 
OAHopoAHOM M BocnpoM3BOAMMoii 3arpy3Ke npoAyKxa b 30Hy i43MepeHM5i m 

15 B03MO>KHOCTM nepeCTpOMKM AJlMHbl OHTHMeCKOrO nyTM B 3aBMCMMOCTM OT 

onTMHecKoro nomoiuieHM5i npoAyKxa b nccjieAyeMOM cneKTpajibHOM AwanasoHe. 
OTnMHMTenbHoii MepTOW sayiBJifleMoro M3o6peTeHM5i fiBnfieTC5i to, hto npo6a 
npoAyKTa AOCTaBn^eTcsi b 30Hy MSMepeHWfi nopLiMAMU paBHoro oGiDeMa c 
nocneAOBaTejibHOM sarpysKOM b pasHbie o6jiacTM ropM30HTajibHoro ceneHMfl 
20 30Hbi MSMepeHMH, WTO f\aer HaM6onee pasHOMepHoe (c nocTOSiHHoii 

nnOTHOCTblO) 1/1 B0Cnp0143B0AI^M0e SanOJIHOHMe 30Hbl i/i3MepeHM^. 

flonojiHMTejibHbie TexHUHecKne pemsHm oTAenbHbix aneivieHTOB (c|DopMa 
nonacTeft 3arpy30HHoro Koneca, cwieLLieHHoe BXOAHoe m BbixoAHoe OTBepcTHM, 
cJjopMa nonacTew Ha KOHBewepHoii noHTe, aBTOMaTMHecKaa sacnoHKa 
25 cnei4iiajibHOM ct)opMbi m neperopoAKa, pacnojio>KeHHbie Bbime 30Hbi i43MepeHi/i5^) 
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o6ecneHMBaioT Hai46ojiee OAHopoAHyio, BOcnpoMSBOAi^MyK) 3arpy3Ky KK)BeTbi c 
MBKCHMajibHO B03M0>KH0M njioTHOcTbK) sanojiHeHMfi. Kpowie Toro, nepecTpoMKa 
jqjiMHbi onTMHecKoro nyri^ nosBons^eT npoBOA^Tb muepen^A^ lUiipoKoro Kpyra 
npoflyKTOB c cymecTBeHHO OTJiimaioiUMMMCfl cneKTpocKonwHecKMMM 
5 CBOMCTBaMM, a TOHKa^i aBTOMaTMMecKafl noflCTpoMKa AJinHbi onTMMecKoro nyTM 
nosBOJi^er nccneAOBaTb o6pa3L4bi onpeAeneHHoro npoAyicra c 6onbiuMM 
Ai4ana30HOM mfsneHenm cneKTpocKoni/inecKMX xapaKTepi/icri/iK. 
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OopMyjia ii3o6peTeHii5i. 

1. Cnoco6 M3MepeHM?i cneKTpocKonMHecKMX cboWctb cbinyHMX npoAyKTOB, 
BKJiK>HaK)ii|K4M B ce6^ nepMOAMMecKyio AOcraBicy MSMeps^eMot) npo6bi b 30Hy 
ii3MepeHS45i c noMOLMbK) aarpyaoHHoro ycrpoMCTBa, pemcTpaMMio 
cneKTpocKonnMecKMX cbomctb npoSbi b HenoflBM>KHOM coctoahmm m 
nocjieAyiOLMyio BbirpyaKy npo6bi m aoHbi M3MepeHM;i, OTJiiiMaiOLiiMiiC5? tgm, 
HTO npo6y flocTaBJiflioT b aoHy waMepeHUfi nopuujiMM, npi/ineM fljifi 
aanojiHeHHfi aoHbi i43MepeHi45q aarpy>KaioT HecKOJibKO nopMUM (He Menee 
AByx), aacbinafl nopqui/i nonepeMeHHO npenMyi^ecTBeHHO b paaHbie oSnac™ 
ropMaoHxanbHoro ceHeHi45i aoHbi i/iaMepeHM5i, o6ecneHMBa5^ paBHOMepHyio 
yKnaflKy m nocTOHHHyio nnoTHOCTb npoflyKxa b aoHe waMepeHnsi. 

2. Cnoco6 no ■ 1, OTJiMMaioiuiMMCfl rewi, hto perncTpaMMio cneKTpocKonwHecKMX 
CBoWcTB npo6bi npoM3BOfl5iT npn aaAaHHOM AnwHe onTWHecKoro nyrw aoHbi 
iiaMepeHi45R, npuneM onrnHecKyio Ani/iHy ycTaHaBJii/iBaK)T b aaBMCMMOCTM or 
Bejii/iHMHbi onTMHecKoro norjiOLUieHMfi i/iaMepfieMoii npo6bi b i/iccjieAyeMOM 
cneicrpanbHOM AwanaaoHe, oSecneMMBafl BeriMHMHy onxMHecKoii nnoTHOCTM 
naMep^ieMOM npo6bi b aaAaHHOM Ai^anaaoHe AonycTMMbix aHaMeHi/iC^, AaK)LU|MX 

MaKCMMaJlbHyK) TOHHOCTb M3MepeHMM. 

3. YCTPOMCTBO AJlfl M3MepeHM5l CneKTpOCKOnMHeCKMX CBOMCTB CbinyHMX 

npoAyKTOB, coAep>KaLi4Me aarpyaoHHbm 6yHKep, BXOAHoe (npneMHoe) 
OTBepcTue, 6jiok nopMi^OHHOM aarpyaKu, aoHy M3MepeHi/ifi, 6jiok i43MepeHM5i, 
6noK aanMpaHM5i aoHbi MaiviepeHMJi, BbixoAHoe (BbirpyaoHHoe) OTBepcTwe m 
6yHKep BbirpyaKM, OTjniMHaK)U4eec5i reM, hto b 6jiok nopuiMOHHofi sarpysm 
BBeA^Hbi cpeACTBa nocjieAOBarejibHoi^ paBHOMepHofi aarpyaKM npoAyicra 
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nonepeMeHHO b pa3Hbie o6nacTui ropM30HTajibHoro ceneHi/i^ soHbi 
MSMepeHi/in. 

4. YcTpoMCTBO no n. 3., b KOTopoM 6noK nopMi/iOHHoii aarpysKH nMeer bma 
jionacTHoro Koneca, oTJiMHaioineecfl tsm, hto cpeflCTBa nocjieAOBarenbHOM 
paBHOMepHoii aarpysKw npoAYKTa nonepeMeHHO b pasHbie oSnacTH 
ropMSOHTajibHoro ceneHM^i sohh M3MepeHii5^ BbinoxiHeHbi b bma^ nonacTei^ c 
pasHOM c|)opMOM nosepxHOCTM MJiM c pasHbiM HaKJioHOM, pacnojio>KeHHbix Ha 
KOJiece B saAaHHOb) nocjieAOBaTejibHOCTM, o6ecneHMBaioii4eM paBHOMepnyio 
yioiaAKy npoAyKxa no nnouuiaAn ropMSOHTanbHoro ceneHMsi soHbi MSMepeHMfl, 
npimeM (|)opMa noBepxHOCTH mjim HaicnoH nonacTi/i onpeAennerc^ o6jiacTbK} 
ropMSOHTanbHoro ceneHM^i aoHbi nsMepeHUfi, b KOTopyio A^HHafi JionacTb 
npeMMyu4ecTBeHHO 3arpy>KaeT nopL4MK) npoAyKTa. 

5. ycxpoMCTBO no n. 3., oxjiMHaKDiiieecfl rewi, hto 6noK noptiMOHHOM 3arpy3KM 
i/iMeer bma KOHBewepnoM JieHTbi, m cpeACTBa an9{ nocneAOBaTejibHow 
paBHOMepHOM 3arpy3KM b pa3Hbie o6jiacTM ropM30HTajibHoro ceneHM^i 30Hbi 
M3MepeHM5^ BbinojineHbi b Bv\f\e JionacTeii i^ni/i BbieMOK cnequaiibHoPi cfDopMbi, 
paaMeiijeHHbix Ha neHTe, npi/meiyi i/icnojnib3yK)TC» nonacTi/i i^jim BbieMKn c 
pasHOM 4)opMOM noBepxHocTM, pacnono>KeHHbie na neHxe b 3aAaHHOM 
nocneAOBaTenbHOCTM, o6ecneHMBaK)Li4eM paBHOMepnyK) yioiaAKy npoAyKra no 
nnomaAn ropM30HTanbHoro ceMeHMsi soHbi M3MepeHM5i, npimeM cjDopMa 
noBepxHOCTM nonacTM i/ijim BbiewiKM onpeAeji5qeTC5i o5jiacTbK) 
ropM30HTajibHoro ceneHMfl 30Hbi M3MepeHMfl, B KOTopyio AaHHa;i nonacTb 
npenMymecTBeHHO 3arpy>KaeT nopuMK) npoAyKia. 

6. YcTpoMCTBO no n. 3, OTJiMHaiOLqeecfl Tewi, hto opeACTBa f[n9\ 
nocneAOBaTenbHOM paBHOwiepHow 3arpy3KM b pasHbie o6nacTM 
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ropM30HTaJlbHOrO ceHeHUfl 30Hbl M3MepeHM^ BbinOJlHeHbl B BiApja 

neperopoAKM, pacnojio>KeHHOM Me>K;ciy 6jiokom nopuMOHHoCi aarpysKH m soHofi 
MSMepeHMf! M pacceKBioLLieM noTOK 3arpy>KaeMoro npoflyKTa. 

7. ycTpoMCTBO no n. 3, oxjinMaiOLMeecfi tsm, hto cpeflCTBa nocneAOBarenbHOM 
paBHOMepHOM 3arpy3KM npoAyKxa b pasHbie oS/iacTn ropM30HTajribHoro 
ceMeHi4>^ 30Hbi M3MepeHii$? BbinojiHeHbi b Bui^e aBTOMaxMHecKOM sacjioHKn 
cneL4MajibHoii c|3opMbi, OTKpbiBaioLiteii B pasHbie MOMeHTbi BpeMeHii pa3Hbfe 
o6nacTii ropt/i30HTajibHoro ceneHuiH 30Hbi M3MepeHi/ifl. 

8. YcTpoMCTBO no n. 7., ornMHaiOLLieec^ xewi, hto 6noK nopiinoHHOM 3arpy3KM 
BbinoJiHeH B BHAe lUHeKa. 

9. YcTpoMCTBO no n.3, OTJiMMaromeecfi reM, mto 30Ha M3MepeHM5i CHa6>KeHa 

CpeflCTBaMM M3MeHeHM51 OnTMHeCKOM A^MHbl B 3aBMCMMOGTM OT 

cneKTpocKonMHecKMX cboJictb i/i nnoTHOc™ M3MepfleMOM npo6bi npoAyKra. 

10. ycTpoMCTBO no n.9, 0TJiMMaK)ineec5R tbm, hto cpeACTBa mMeHenm 

OnTMHeCKOM A^I^Hbl 30Hbl M3MepeHS4;i BbinOJlHeHbl B BMAe nOABl/l>KHO£l 

nepeAHeii CTeHKM 30Hbi M3MepeHM5i, 5jioKa npwBOAa nepeMemeHwa 

nOABM>KHOM CTeHKM, ASiTHMKa KOHTpOJlfl OnTMHeCKOM A^MHW. 

11. ycTpoMCTBO no n.9, oTnunaioLneecH tsm, hto cpeACTBa MSWieHeHWH 

OnTMHeCKOM AilMHbl 30Hbl l43MepeHl1» BbinOJlHeHbl B BMA© Ha6opa CMeHHblX 

onTMHecKMX KiOBeT 0 pasHOM onTMHecKOM AJiMHOM, npuneM onTMHecKwe 
KioBeTbi njiOTHO CTbiKyioTCfi c BbixoAOM 6noKa nopquoHHOM 3arpy3KM cBepxy m 

6J10K0M 3anMpaHMfl 30Hbl M3MepeHMfl GHM3y. 

12. yGTpoMGTBO no n. 4, OTJiMHaioineeGJi TeM, hto BxoAHoe (npneMHoe) 
oTBepoTi/ie M BbixoAHoe (Bbirpy30HHoe) oTBepoTue GMemeHbi oTHOoi/iTenbHO 
BepTMKanbHOM jiMHMM, npoBeAeHHOM Hepe3 OGb BpaLi4eHM« KOJieoa. 
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13, ycTpoMCTBO no n. 3., OTJiUHajoiiieecfl tsm, hto 6jiok sanuipaHM^i aoHbi 
i43MepeHi4fi BbinojiHeH b bha^ Aosaropa, no3BOJinK)Li4ero ocyLqecTBnnTb 
nopMMOHHyK) BbirpysKy npoAVKra i/is 30Hbi i/i3MepeHii5^. 

14, ycTpoiicTBO no n. 13., OTJiuHaiOLLteecfl rem, hto flosarop BbinojiHeH b BMfle 
nonacTHoro Koneca. 

15, ycTpottcTBO no n. 13., oxjiMHajoLLieecfl tbm, hto fl03aTop BbinonHSH b BWfle 
LUHeKa. 

le.ycTpoftCTBO no n. 13., OTnuHaioineecfl tbm, hto A03aTop BbinojiHeH b smpje 
KOHBei^epHOM JieHTbi. 
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